| NTRODUCT! ON

The Northeast Fishery Center presently consists of the Lamar National Fish

Hat chery and the Fish Technol ogy Center. Legislative authority for
establishing the Fish Hatchery is contained in 46 Statute 371 (Wite Act),
dated May 21, 1930. The station was officially established in 1933 and in the
ensui ng years has produced and distributed to Federal, State, and private

wat ers, |argenouth bass, smallnouth bass, bluegill, catfish, walleye,
nmuskel I unge, rainbow trout, brook trout, brown trout, and striped bass. Wter
to operate the facility is supplied by Washington Spring and Bi g Fishing
Creek. The Fish Hatchery has taken a lead role in supporting the Technol ogy
Center progranms dealing with Atlantic sturgeon and Atlantic salnon as well as
Hat chery Product Evaluation. Production of catchabl e rai nbow trout has been
greatly reduced at the Fish Hatchery but a small nunmber are still produced for
t he annual fishing derby which remains a val uabl e public outreach program

The Lanmar Fish Cultural Devel opnent Center was created in 1965 on the grounds
of the Lamar Fish Hatchery. [In 1984, the nane was changed to the Fish
Technol ogy Center and its mssion was nodified. The m ssion was again

nodi fied 1n 1993 and current enphasis is on devel opi ng new cul tural and
managenent technol ogy for threatened and endangered (T&E) aquatic species and
speci es of special concern in the nation's interjurisdictional rivers, and

i npl ementing a hatchery product evaluation program Wrk at the Center is
focused prinmarily on Atlantic sturgeon and Atlantic salnon, but initial steps
toward culture work on fresh water nollusks at the Center have been taken
Local sites were found containing some of the nmore conmon nussel species which
could be used to devel op procedures for working with T&E speci es.

The Northeast Fishery Center is located 0.5 nile south of H ghway 64 on the
Tylersville Road in Lamar, Porter Township, Cinton County, Pennsylvania.

Facilities at the Center include an Intensive Culture building for striped
bass and sturgeon, an office/hatchery buil ding conpl ex, technol ogy |aboratory,
col dwat er experinmental building, maintenance shop, two garages, a fish storage
buil di ng, twenty concrete raceways, five hypalon-lined earthen ponds, and ten
ot her earthen ponds in need of rehabilitation

STATI ON OPERATI ONS
Fi scal Year 1994 was consuned by an active and diverse schedul e of technol ogy
devel opnent at the Northeast Fishery Center. The staff took a proactive
approach to high priority issues as well as being able to react quickly to
ot her regional fisheries technology needs. Jennifer MPeck, a graduate
student at Penn State University was hired as a tenporary enpl oyee for the
sumer. In addition, four |oyal college student volunteers contributed
iMmensely to this years' successes. Mjor Center activities in FY94 were as
fol |l ows:

1. Second year in a row - Captured and spawned adult Hudson River Atlantic
st urgeon, Aci penser oxyrhynchus oxyrhynchus, and successfully incubated
eggs

2. Conpl eted a second round of Atlantic sturgeon feed trials using first-
feeding fry

3. Cooperated with the state of New York to provide 5,000 narked Atlantic
sturgeon fingerlings for an experinmental stocking in the Hudson River

4, Actively engaged in public outreach/advocacy activities

5. ot ai ned funding for initial construction of water recircul ation
capacity at the Intensive Culture building

6. Desi gned and purchased a | owboy hauling unit for transport of wld
Atl antic sturgeon broodst ock

7. Hosted a group of visiting Russian sturgeon scientists

8. Served as national coordinator for potassium permanganate as part of the
Service's Investigational New Animal Drug (1 NAD) program

9. Conducted field experinents at other Federal fish hatcheries involving

Atlantic salnmon egg nortalities

10. Began perform ng studies to develop fry marki ng techni ques as a tool for
better hatchery product eval uation

11. Cooperated with Abernathy Fish Tech Center, Univ. of Calif.- Davis, and
NBS - Leetown on fish health issues

12. Served as Regi onal aquacul ture coordi nator

13. Provi ded recreational fishing opportunities



14. Produced two Technical Information Leaflets and the 1993 Proceedi ngs of
the Atlantic sal non Wirkshop

15. Cooperated on a study with the state of Delaware on Atlantic sturgeon
nortality

16. Conducted a vol unt eer program

17. Served on ecosystem managenent teans

18. Revi ewed techni cal papers

19. Provided culture informati on worl dw de

20. Proposed cooperative agreenent with Electric Power Research Institute
for studying fluctuating dissolved oxygen |l evels on Atlantic sal non and
st urgeon

QO her activities involving the Technol ogy Center are summari zed as foll ows:

" PENNSYLVANI A QUTDOOR LI FE" TELEVI SI ON PROGRAM ON ATLANTI C STURGECON

A television crew fromWEP studio in the Scranton/ W | kesbarre, Pennsyl vani a
area cane to NEFC and interviewed staff biologists for a foll ow up docunmentary
about our on-going Atlantic sturgeon culture program NEFC provided some cam
corder footage which WNEP edited into the interview footage. This resulted in
a show aired on "Pennsyl vania Qutdoor Life" in Septenber, 1994. According to
program producer Don Jacobs, the viewers responded wth enthusi asm about our
st urgeon program

SPAWNI NG OF HUDSON RI VER ATLANTI C STURGEON

Aripe, 67 kg female Atlantic sturgeon (total length 220 cn) was captured with
a gill net fromthe Hudson River near Norrie Point State Park, New York on
June 26, 1994. The fish was transported approximtely 6 hours to NEFC and
placed into a maturation tank supplied with fresh flow t hrough water

Hor mone injections of Cormon Carp Pituitary (CCP) were administered. A prinmer
dose was injected at 10: 00 PM June 26 and was foll owed by a resol ving dose at
11: 00 AM June 27. Approximtely 20 hours later, about 100 adhesi ve eggs were
found in the bottomof the maturation tank indicating ovulati on had begun
Subsequent surgery resulted in the renpoval of nearly 260,000 eggs. Eggs were
fertilized with pooled mlIt from2 mature males captured fromthe sane Hudson
Ri ver spawning area as the female. Eggs were subject to a variety of handling
and incubation conditions in order to inprove upon FY93 spawning results.

About 26,000 fry hatched out between July 2 - 4 representing nore than a
three-fold increase in the percent egg hatch over FY93. Thousands of fry were
shi pped to NBS-Wel | sboro, NBS-Conte lab, and Univ. of Calif.-Davis for diet,
behavi or, and di sease experinments, respectively. A total of 8,000 fry were
placed into 4 fertilized ponds to test pond culture using the natural food
chain as a starter diet. At the end of 30 days, no survival was found in any
of the ponds. About 3,600 fry underwent additional diet trials at NEFCwith 6
treatments of formulated and live feeds. The bal ance of the hatch was raised
in a "production node" with automatic feeding of brine shrinp as the starter
diet of choice for the first four weeks of life.

PROFESSI ONAL TRAI NI NG ACTI VI Tl ES: Jerre Mohler attended the | ast Mddule 2
fisheries training course scheduled to be offered at Leetown, West Virginia.

OPERATI ON OF CLOSED SALTWATER RECI RCULATI ON SYSTEM  The 7000 gal | on sal twater
recircul ati on system devel oped in cooperation with Baranaby \Watten of the
Nati onal Fisheries Research Lab in Wl Isboro, PA was operating well through
the winter nonths. |In April however, biological conditions becane inbal anced
in the systemwhich led to the loss of 2 mature sturgeon and two juvenil es.

It is believed that de-nitrification occurred | eading to production of toxins
lethal to the fish. A rigorous schedul e of system nmai nt enance has since been
enpl oyed.

FI SH FEED | NSPECTI ONS: As in previous years, the Center has taken
responsibility for quality control of production fish diets for Region 5.
Quarterly feed inspections were perfornmed by biol ogist Jerre Mhler and

bi ot echnician Pat Farrell. Only minor quality control problens were
encountered during the year. Additionally, the Center voluntarily acts as the
cl earing house for contract changes the hatcheries need to make on a quarterly
basis and coll ects the invoices for matching to the contract.

| NFORVATI ON DI SSEM NATI ON AND PUBLI C RELATI ONS:  The Center received and



responded to the followi ng requests for infornmation and other technica
assi stance during FY93:

1. Berni e Borandi, private individual from Maryl and requested i nformation
on water reuse systens in sturgeon culture and aquacul ture suppliers.

2. Dr. Sree Lakshm V., India requested information |eaflets previously
produced at Lamar on Large-scal e hatching and decapsul ati on of brine
shri np.

3. Raynmond RalLonde, University of Al aska, requested all available issues of

Proceedi ngs of the Atlantic Sal non Workshop and Atl antic Sal non Cul ture
for Restoration manual

4. M ke Fogarty, private individual from Massachusetts, requested
assistance i n researching a potential sal nmonid aquacul ture operation.

5. Pyram d Lake Fisheries, a tribal-operated hatchery in Nevada, requested
assistance in nethods of estimating nortality on eggs of the endangered
Cui -ui | ake sucker

6. Reginald Harrell, University of Maryland Extension Service requested
i nformati on on aquacul ture.

7. The State of New York Dept. of Environnmental Conservation requested an
update on the status of NEFC s FY94 Atlantic sturgeon spawni ng and
i ncubation for inclusion in their Hudson R ver Estuary Quarterly
publ i cati on.

8. Culture information was also provided to 14 individuals in 9 states.

N.P.D.E.S PERM T COWPLI ANCE: The Center is responsible for nmonthly reporting
of flows and various effluent paraneters to state and federal agencies for

pur poses of conpliance with the National Pollution D scharge Elinination
Systempernmit (N.P.D.E.S.). Wter sanples from designated di scharge points on
the facility are taken to a nearby | aboratory each nonth to undergo anal ysis
for: B.OD., Suspended Solids, Phosphorus, and Anmonium Mnthly reporting
forns were conpleted and sent to the appropriate agencies.

Jerre Mhler and Cat hy Johnson prepared and submtted the application for
renewal of the Center's NNP.D.E. S. pernmit.

FI RST ANNUAL CARP RODEQ. The reservoir which supplies water to a portion of
the facility was drained to facilitate repairs. 1t was apparent that a carp
popul ation was well established there, so a cooperative arrangenent was nade
wi th the Pennsyl vania Game Conmmi ssion to receive the harvested carp. They
plan to utilize the carp as bait in their black bear management program
Three | arge garbage cans full of carp and suckers were harvested. In
addition, the reservoir contained quite a nunber of wild brown trout sone of
which were 18" in length. These beauties were rel ocated bel ow the reservoir
into the famous wild brown trout stream Fishing Creek

GREAT LAKES FORAGE FI SH MEETING Jerre Mohler attended a neeting at NBS-
Cortland field station concerning reintroduction of native deep water scul pin
and bl oater into Lake Ontario. Introduced al ewives and rai nbow snelt have
nost likely led to extirpation of the native forage fish in Lake Ontari o.

Food resources for reintroduced fish and potential di sease problens were two
maj or i ssues di scussed by the group.

FY 94 represented a year of challenge, transition, and success for the Lamar NFH
in which the mssion shifted from schedul ed rainbow trout and striped bass
production to that of an integral support unit for Technol ogy Center prograns of
the NEFC. The decline in trout put-and-take stocking as a federal priority,
coupled with the apparent recovery of the Chesapeake's striped bass, and
i ncreasi ng budget and | abor constrai nts nade t hese changes inevitable. Wth the
new m ssi on, hatchery staff have wel coned the increased ability to participate
i n pl anni ng and conduct of Center Technol ogy projects. Al so acconplished during
FY 94 was extensive participation in outreach prograns, in Fisheries Leadership
Managenent System Service Ecosystem Approach, and continued participation in
Service I nvestigational New Animal Drug Pernits

Distribution for the FY year totaled 111,025 fish and 28, 317 pounds a reduction



of 53%and 49%respectively fromFY 93 | evel s. These nunbers reflect the initial

curtail nent of Department of Defence rainbowtrout (Sikes' Act) stocking in May
1993 which was followed by the reducti on of special event barrier free stocking
prograns in January 1994. In both instances the hatchery staff explained to
fornmer recipients that technol ogy work wi th endangered, threatened and species
of concern as well as interjurisdictional fisheries were Service priorities and
that limted fundi ng woul d be directed to these areas. Al ternative sources for

fish were al so suggested. The effort was generally net wi th understandi ng. One
Congressional inquiry regarding Carlisle Barracks was received. The nunber of

rai nbow trout now supported by the NEFC stands at approximately 2% of FY 92
| evel s. These fish have been retained to support a highly productive annual

outreach fishing programat the Center and as a base pool from which fish for

future technology trials may be drawn. Noteworthy anmong the FY 94 distribution
acconpl i shments was the first ever stocking of cultured Atlantic sturgeon from
the Northeast Fishery Center (NEFC) to the river of broodstock origin, the
Hudson. Eval uation of the rel ease of the coded wire tagged, fin clipped sturgeon
by New York DER mmy provide popul ation dynam cs insights and an indication of

hat chery product perfornance for the species.

Rai nbow trout - A total of 29,444 RBT (22,379 |bs.) were distributed in
Pennsyl vani a, Maryl and, and New Jersey. Sixty-one percent of the catchabl e trout
were transferred to the Pennsylvania Fish and Boat Comi ssion with the
concl usi on of schedul ed stocking. The efficiency of feed conversion declined
fromFy 93 levels of 1.55 to 1.72. This drop is attributed to the decline in
conversion ability in the ol der fish now rmai ntai ned, two and three year old. The
total amount of trout weight produced in FY 94 declined by 26,576 pounds to a
total of 11,632.

Striped bass - The Nanticoke STB reared in FY 93 and harvested i n Novenber, 1993
(FY 94), resulted in a very inpressive extensive culture crop 69,331 STB with
72.5% survival and production rates of 31,514 fish and 2,434 | bs. per surface
acre - a record weight. Harvest activities with the new fish punp resulted in
significantly | ess stress for both harvesters and harvest ees.



Nort heast Fishery Center
- Biological Studies Perfornmed -

Fi scal year 1994 devel oped into a period of intense, diverse, and interesting
bi ol ogi cal work. Better planning as well as reduced fish production goals and
adherence to project study plans earmarked this year as one of conmitnment to
perform ng better science at the Center. |In addition, we nade a commtnent to
devote nore tine to production of technical bulletins and journa

publications. The majority of studies perforned by Center biologists and our
partners were related to Atlantic sturgeon and Atlantic salmon restoration and
are identified as foll ows:

Study Nunber and title:
L-94-01 Diet trials with first-feeding Atlantic sturgeon fry (Aci penser
oxyr hynchus)

L-94-02 I mplantation and retention of half-length coded wire tags in
Atlantic salnon (Salnpo salar) sac-fry

L-94-03 Eval uation of taggi ng procedures and associated tag retention in
hat chery-produced yearling Atlantic sturgeon (Aci penser
oxyr hynchus)

L-94-04 Growt h and survival of 60-day old Atlantic sturgeon (Aci penser
oxyrhynchus) receiving pelvic fin renoval

L-94-05 Growm h conparison of yearling Atlantic sturgeon to eval uate cost-
ef fectiveness utilizing two commercial diets

L-94- 06 Survival of captive juvenile Atlantic sturgeon receiving pectora
spi ne notch

L-94-07 Eval uati on of eyeup vs. nunbers of Atlantic sal non eggs shipped
from Berkshire NFH and Cronin NSS for incubation at Wite River
NFH

L-94-08 Eval uati on of Transportation Methods for Green Atlantic Sal non
Eggs

L-94-09 Annot at ed Bi bl i ography on Marki ng and Taggi ng Fry

L-94-10 Proceedi ngs of the Atlantic sal nron workshop - Rockport, Maine;
1993

L-94-11 Ef fects of tenp., deadhesion, and disinfection techni ques on

i ncubation of Atlantic sturgeon (Aci penser oxyrhinchus) eggs.

L-95-02 Conpari son of eye-up between green Atlantic salnon (Sal no sal ar)
eggs transported to incubation facilities unfertilized with those
fertilized prior to transport

L-95-03 Conpari son of use of LHRHa and CCP for synchronization of gonada
devel opnent in Atlantic Sal non (Sal no sal ar).

STUDI ES | N WH CH THE CENTER COOPERATED:
| mmunonodul ators as a fish health managenment tool (Abernathy Technol ogy
Center)

Growm h of sub-yearling Atlantic sturgeon at different tenperatures and feed
rates (Jennifer MPeck, Penn State University)

Carp Pituitary Hornone Injection of Atlantic Salnobn in a net pen aquaculture
operation (Kennebec Aquacul ture)

Sex identification of Atlantic sturgeon through nol ecul ar techni ques
(Richard Brandon, Carl Batt; Cornell University)

Moni toring stress responses on the reproductive physiology of Atlantic
st urgeon
(WIlliamF. Krise, NBS-WelIsboro)



Study Nunber and title:

L-94-01 Diet trials with first-feeding Atlantic sturgeon fry (Aci penser
oxyr hynchus)

Principal Investigator: Jerre W Mhler; Northeast Fishery Center

Co- I nvest/ Cooperators: Mke Hendrix, Bill Fletcher, Patrick Farrell - NEFC,
Ri ck Barrows - Bozenman FTC

Background and Justification:
Conmmercial records of Atlantic sturgeon |landings fromthe late 1800's to the
present indicate a severe decline in the fishery (Taub, 1990). The Atlantic
States Marine Fisheries Comission (ASM-C) reconmended formation of a culture
and stocking group to devel op guidelines for culture and restoration
activities for ensuring consistency with goals and objectives of the ASM-C s
Fi shery Managenent Plan for Atlantic Sturgeon, Novenber, 1990.

Previously, limted induced spawni ng success and short-termculture of this
speci es has precluded nost attenpts at discovery of acceptable starter diets
for first-feeding Atlantic sturgeon fry. A successful formulated starter diet
has not yet been identified for this species. Know edge gained fromthis
study will be beneficial to future restoration efforts and Atlantic sturgeon
nmanagenent .

St udy Obj ecti ves:
1. To test six diets to determine their efficacy for conversion of
Atlantic sturgeon fry fromnon-feeding to exogenous feeding over
30 days as neasured by survival and wei ght gain.

Mat eri al s and Met hods:

- Fry fromAtlantic sturgeon eggs incubated at NEFC will be used in
diet trials. Fry fromincubation trials of 24E C will be randomy
selected for trials at the Northeast Fishery Center

- Two Hundred fry will be placed in each of eighteen 60-liter
circul ar pol ystyrene tanks.

Di et descriptions: (1) Live Brine Shrinp (2) Live brine Shrinp with Argent
Hat chfry suppl enent (3) Argent Hatchfry Encapsul ated diet (4) Bozeman Sturgeon
Starter (5) ASD/liver mix (6) Nelson Silver cup sem -npoist starter

-Trials will consist of 3 repetitions of 6 different diets described above.

-Feeding rate for fornulated feed will be naintained at 10% body wei ght for

trial duration of 30 days. Feed rate for brine shrinp will be to satiation as

det erm ned by observation of uneaten organisns on tank bottons.

- Water source will be heated (approx. 18E C), degassed water from Lanmar's
Washi ngt on Spri ng.

- Data coll ected on each treatnment will be anal yzed using a 1-way ANOVA
and any differences between neans will be determ ned using Tukey's HSD
Test. The level of significance used in all statistical test will be
5%

Resul ts

1. Fry survival was |less than 28% for all fornulated diets offered.

2. Fry survival was 80%or nore for all brine shrinp treatnents.

3. Fry converted fromlive brine shrinp to a fornulated di et (Bi okyowa)
after 14 days with no significant nortality.

4. Fry grazed for food on vertically oriented surfaces in culture tanks.



Study Nunber and Title:

L-94-02 Implantation and retention of half-length coded wire tags in
Atlantic salnmon (Salnmo salar) sac-fry

Principal Investigator: Jerre W Mhler; Northeast Fishery Center (NEFC)

Co- I nvest/ Cooperators: Mke Hendrix, Bill Fletcher - NEFC, Dave Blick -
Al | egheny National Fish Hatchery

I nt roducti on

Rel ease of non-feeding Atlantic salnon fry by the U S. Fish and Wlidlife
Service (Service) has beconme an increasingly inportant part of the Atlantic
sal non restoration programin the Northeastern United States (Region 5). A
need exists within Region 5 for a technique of marking Atlantic sal non sac-fry
with a readily detectable tag capable of being retained in returning adult
fish.

In this pilot study, half-length coded wire tags (CAM) were inserted into
snouts of Atlantic salnon sac-fry. A study by Kaill et al. (1990) showed tag
retention rates as high as 83.6 - 86.3%in pink salnmon fromfry rel ease to
adult return.

hj ecti ves

Study objectives were to determine the feasibility of tagging Atlantic sal non
sac-fry with half-length CM concerning tag placenent, retention, associated
nortality, and efficiency of nmethods.

Met hods

Fry were sanple weighed prior to tagging. A Northwest Marine Technol ogi es, M
3 nodel CWI nachi ne equi pped with a freshly honed insertion needl e was
adjusted to inplant half-length coded wire tags (0.6mm x 0.24m). We used two
commerci ally avail abl e Nort hwest Marine Technol ogy (Shaw I sl and, Washi ngton)
head nol ds designed for pacific sal nonids: pink salnmon fry (2000/1 b;

0. 23g/fish) and coho salnon fry size (1100/1b; 0.41g/fish). Head nolds were
nodi fied with epoxy resin and a small grinding tool to acconmpdate our fish
since no nmold was comercially available for Atlantic sal non sac fry (3400/1 b;
0. 13g/fish).

Trials consisted of six different taggers injecting 20 fry each and three
groups of 20 control fry (N=180). Fish fromthree taggers (n=60) were
sacrificed the day after tagging for exam nation under a dissecting m croscope
to score tag placenent and note obvious tissue danage.

Results

1. It was found that taggers spent approximately 20 mi nutes tagging 20 fry
due to difficulties in handling and positioning individual fish of this
si ze.

2. Qut of 20 fry, the greatest nunber successfully tagged by a worker was
16 while the | east successful tagger had eight.

3. Total fry which received detectable tags was 62.5%or 75 out of 120.

4. Mortality after 14 days was greatest in "tag-rejected" fish (86.7% and
lowest in controls (75.0%.

5. After 20 days, tag retention was poor in the 10 survivors of the
"tagged" group, with only 50% (5 fry) retaining tags.

6. Tag di ameter was 0. 24nm and needl e di ameter was 0.54mm  Avail abl e
target area of snout cartilage in fish was 0.88mm laterally and 0.50mm
dorso-ventrally.

7. Tag pl acenent was inconsistent. It was found that 32% of the fish
exam ned sustained potentially lethal injuries and only 18% were
properly tagged, i.e., tag horizontal in snout cartilage with no obvious
injuries.

8. Seven out of 60 (129% of fish exam ned had tags whi ch went undet ect ed.



Study Nunber and Title:

L-94-03 Eval uati on of taggi ng procedures and associated tag retention in
hat chery-produced yearling Atlantic sturgeon (Aci penser
oxyr hynchus)

Principal Investigator: Jerre W Mohler; Northeast Fishery Center (NEFC)

Co- |l nvest/ Cooperators: Mke Hendrix, Bill Fletcher - NEFC, Jorgen Skevel and -
Maryl and Fi sheries Resources Ofice

Background and Justification:
The Atlantic States Marine Fisheries Conm ssion (ASMFC) recommended formation
of a culture and stocking group to devel op guidelines for culture and
restoration activities to ensure consistency with the goals and objectives of
the ASMFC s Fishery Managenent Plan for Atlantic Sturgeon, Novenber, 1990.
The culture and stocking group, which is conprised of all ASMFC states, the
US. Fish and Widlife Service, and the National Mrine Fisheries Service, has
made vari ous reconmendations including nmonitoring effectiveness of restoration
prograns through tagging of all stocked fish. Agencies involved with sturgeon
cul ture and research shoul d devel op | ong-term mar ki ng/ taggi ng procedures
likely to provide information on individual fish for up to 20 years (Smth,
1992).

As a result of a successful hatchery spawning attenpt in 1993, the Nort heast
Fi shery Center at Lanar, Pennsylvania currently maintains approxi mately 525
yearling sturgeon, sonme of which are proposed for use in this tag

eval uation/retention study.

St udy Obj ecti ves:
Tag retention and effects on health and growth will be studied. Three tag
types and a | eadi ng edge pectoral fin notch on hatchery-raised yearling
Atlantic sturgeon will be analyzed over an indefinite period of years dictated
by retention tine of this donmestic stock in captivity. An interimanalysis
will be performed one year from study inception.

Material s and Met hods:
The study will take place at NEFC, Lamar, Pa. Tag types/marks and pl acenent
| ocations proposed are: (1) Carlin tag attached to base of the dorsal fin (2)
Fl oy T-bar anchor tag to base of dorsal fin (3) Stainless steel coded wire tag
in snout, and (4) under the first dorsal scute (5) renpval of small portion of
| eadi ng edge of pectoral fin.

Sixty fish will be subject to each treatnment described above for a total of
300. A control group of approxinmately 60 fish will remain untreated. Fish
wi Il be exam ned bi-weekly for the first 60 days for tag retention and
condition of tag wound area. Examinations will be perforned nonthly
thereafter for study duration. Al'l raceways will receive a prophylactic 50-
pound salt treatnent daily during the first week of the study.

At the end of one and two years, tag retention, average weight, and |length
wi || be conpared using one-way anal ysis of variance. Significance between
i ndividual treatnments will be tested with Tukey's HSD test. SAS statistica
software will be enployed for these anal yses.

Prelimnary Results (after 6 nonths):

1. Best retention (100% was seen in OAl placed under the first dorsa
scut e.

2. Poorest retention (93% was shown by T-bar floy tags.

3. There was 100% survival in the group with pectoral fin notch.

4. There was no apparent difference in growh between treatnents.



Study Nunber and Title:

L-94-04 Growm h and survival of 60-day old Atlantic sturgeon (Aci penser
oxyrhynchus) receiving pelvic fin renoval

Principal Investigator: Jerre W Mohler; Northeast Fishery Center (NEFC)
Co- I nvest/ Cooperators: Mke Hendrix, Bill Fletcher, Pat Farrell - NEFC
Background and Justification:

Conmrerci al records of Atlantic sturgeon |landings fromthe |late 1800's to the
present indicate a severe decline in the fishery (Taub, 1990). This problem
has been addressed in the formof nanagenment plans for restoration of this
speci es throughout its range by the Atlantic States Marine Fisheries

Conmi ssion (ASMFC). The ASMFC reconmended fornmation of a culture and stocking
group to devel op guidelines for culture and restoration activities to ensure
consi stency with the goals and objectives of the ASMC s Fi shery Managenent
Plan for Atlantic Sturgeon, November, 1990. The culture and stocking group
has made various recommendati ons including nonitoring effectiveness of
restoration prograns through tagging of all stocked fish. |In addition, a
draft protocol for Artificial culture and stocking of Atlantic sturgeon
(1994), states that evaluation of the effectiveness of stocking for sturgeon
popul ati on enhancenent is essential. Therefore, placing a readily

recogni zabl e mark on rel eased is sturgeon is desirable.

In 1994, the Northeast Fishery Center at Lanmar, Pennsylvania was able to spawn
a wild Hudson River fenale which resulted in approximately 5,000 fry surviving
60- days post hatch having an average | ength of approximtely 30 mm and wei ght

of 1.5 grans. Pl aci ng conmonly used visible tags (eg. floy, carlin, etc.) on
fish of this size is judged inappropriate due to the anount of growth which
woul d occur until fish reach sexual maturity and return to spawn. An

alternative, permanent external mark such as a fin clip in conjunction with a
coded wire tag insert would be desirable.

St udy Obj ecti ves:

Gowth and survival as well as fin regeneration will be studied in 90-day old
Atl antic sturgeon receiving a pelvic fin renoval over a 30-day period.
Secondarily, long termeffects of pelvic fin renoval will be observed.

Materi al s and Met hods:

The study will take place at NEFC, Lamar, Pa. Renobval of one pelvic fin wll
be perfornmed by anesthetizing fish and clipping with surgical scissors. Sixty
fish will be subject to the treatment described above using three replicates
of twenty fish. A control group of approximately 60 fish will be anesthetized
and handl ed but remain untreated otherwise. Prior to placenment into 60-
circular tanks, weight and average length will be determ ned for each group.
After treatnment is received, each group will be fed at the sane feed rate (5%
body wei ght/day). Fish will be examined at the end of 30 days for growth and
nortalities will be recorded daily. Condition of pelvic clip area will be
recorded at the end of the study. At the end of the study average wei ght,
length, and nortality will be conpared using one-way anal ysis of variance.

Si gni fi cance between individual treatnents will be tested with Tukey's HSD

test. SAS statistical software will be enployed for these anal yses.

Resul ts:
1. There was no difference in nortality between clipped and control groups.
2. Varyi ng degrees of fin regeneration were observed. Fish which were

properly clipped showed no regeneration



Study Nunber and Title:

L-94-05 Growm h conparison of yearling Atlantic sturgeon to eval uate cost-
ef fectiveness utilizing two commercial diets

Princi pal Investigators: Kim King - Lock Haven University; Pat Farrell -
Nort heast Fishery Center (NEFC)

Co- | nvesti gat ors/ Cooperators: Jerre W Mhler - NEFC
Background and Justification:

A rapid decline in the Atlantic sturgeon (ASN) population in recent years has
led the U S. Fish and WIldlife Service to investigate aquacul ture techni ques
for the species, to evaluate the potential for stock restoration/enhancenent
t hrough the release of cultured fish. Two successful spawns in as nany years
at NEFC have shown that progress is being nade on culture of the species. A
previous diet study at NEFC identified conmercial Biokyowa feed to facilitate
greater growth than three other formul ated diets when tested on hatchery-
produced fingerling ASN. The discovery of a cost-effective grower and

nmai nt enance di et for hatchery-produced ASN which could be used as broodstock
or for release is inportant to restoration efforts. Presently, the cost of

Bi okyowa is over $6.00/1b while government contract trout diet is procured at
approxi mately $0.30/1b.

bj ecti ves:

This study will evaluate growth and feed conversion in yearling ASN to
determine the cost-effectiveness of using governnment contract trout diet vs.
commerci al ly avail abl e Bi okyowa feed.

Mat eri al s and Met hods:

The study will take place at NEFC - Lamar, PA over a 60-day trial period.

Feed types to be used are: (1) Bi okyowa C-2000/3000 (Bi okyowa Inc. -
Chesterfield, M) (2) U S. Govt contract GR6-30 #3 trout diet (Zeigler Bros.,
Inc. - Gardners, PA). Wight and |l ength of individual fish will be determ ned
from 84 hatchery-reared yearling ASN prior to random placenent into 6 circular
culture tanks (6-ft. dianeter) each containing 14 fish. Bionmass will be
adjusted within 5% for each replicate which will be supplied with fresh, flow
t hrough, anbi ent tenperature water from Lamar's Washington Spring. Feed rate
will be 1% body wei ght/day administered by autonmatic feeders. Bi-weekly
inventories will be conducted to adjust feed amounts during the study. At the
end of 60 days, nmean weights and lengths will be conpared between treatnents
using Student's t-test.

Resul ts:
1. ASN had significantly greater weight gain on biokyowa vs. trout diet.
2. Mean cost of produci ng one kil ogram of sturgeon with trout diet was

$1.62 vs. $17.01 with biokyowa.



Study Nunber and Title:

L-94-06 Survival of captive juvenile Atlantic sturgeon receiving a
pectoral spine notch

Principal Investigator: Cathy Johnson - Northeast Fishery Center (NEFC)

Co- |l nvesti gators/ Cooperators: Bill Fletcher, Mke Hendrix - NEFC, Jorgen
Skevel and - Maryland O fice of Fishery
Resources; Craig Shirey - Delaware State Dept.
of Natural Resources (DNR

Background and Justification:

Due to a severe decline in Atlantic sturgeon popul ations, the Atlantic States
Mari ne Fisheries Comi ssion began devel opnent of a managenent plan for the
species in 1988 to effect better coastw de managenent throughout it's range.
One of the managenent objectives is to inprove know edge of the Atlantic
sturgeon stock and recomendati ons were nmade to establish tagging projects to
deternm ne age and growt h anong ot her paraneters.

During field work, the currently performed non-1|ethal process for determnning
sturgeon age is renoval of a section of the |eading edge of pectoral fin spine
and polishing the cross section to make growh annuli readable. A section of
spine is conmonly renmoved with a hacksaw and the fish is released back into
the wild after topical treatnment of the wound with an iodine solution. It is
unknown whet her this process causes nortality.

bj ecti ves:

The study objective is to determine if renoval of a section of pectoral fin
spine in captive Atlantic sturgeon juveniles causes nortality.

Met hods and Materi al s:

Si xteen juvenile Atlantic sturgeon (87 - 123cmtotal length) will be provided
to NEFC fromthe Del aware River by the Del aware DNR. Fish will be held in
fresh flow through water at NEFC for a period of tine prior to study
initiation. Al study fish will be anesthetized with Ms-222 and randomy

sel ected for being either fin notched or control. Fish will be floy tagged,
neasur ed, and wei ghed as part of the handling process. Fish selected for fin
notching will have a one-half inch segnent of the | eading edge of the pectoral

fin spine removed with a hacksaw. Topical treatment of the wound with

Bet adi ne solution will follow Study fish will be released into a half acre
hypal on-1ined pond and offered pelletized food during the 60-day study but
ot herwi se remai n undi st ur bed.

Resul ts:
1. No nortality occurred in notched or control fish during the study.
2. Pectoral notches were in advanced stages of healing with no apparent
| esions or disease in study fish.
3. Wei ght changes in study fish indicated very little or no feeding

occurred.



Study Nunber and Title:

L-94-07 Eval uati on of eyeup vs. numbers of Atlantic sal non eggs shipped
from Berkshire NFH and Cronin NSS for incubation at Wiite R ver
NFH

Principle investigator: Jerre W Mhler - Northeast Fishery Center
Co- I nvest/ Cooperators: Bruce Jensen - Wiite River National Fish Hatchery
Background and Justification

The U.S. Fish and Wlidlife Service Region 5 Hatchery Product Eval uation
Program docunent produced by the Northeast Fishery Center at Lanmar, PA
identified various eval uations needed to inprove restoration efforts for
Atlantic salmon. Poor egg eye-up percentages and concomitant failure to
attain fry production goals notivated studies between 1989 and 1992 to

eval uate the problemat receiving stations. Anmong those studies, tests were
undertaken to eval uate inpact of calciumin water hardening, sperm enhancers,
and timng of spawn with LHRHa. Pilot studies performed by NEFC biologists in
1993-94 indicate that transport conditions nmay heavily influence egg eye-up
per cent ages.

hj ecti ves

Percent eye-up of Atlantic sal nobn eggs shipped to Wiite River NFH from
Berkshire NFH and Cronnin NSS in 1993 will be tested for correlation to
nunbers of eggs shi pped, dates of shipment, and | ot designation of eggs.

Met hods and Material s

Data will be supplied by Wiite R ver NFH concerni ng nunbers of eggs shi pped,
date of shipnent, |ot designations, and ultimte percent eye-up of egg

shi pments from Berkshire NFH and Cronin NSS. These data w |l be incorporated
into a SAS (statistical package) data set and anal yzed for correlations

bet ween variables. Probability value of 0.05 or |less along with proper

correlation coefficient will infer a relationship between variabl es
Resul ts
1. Nunbers of eggs per shipment from Berkshire NFH and Cronin NSS was not a

factor in percent eye-up. The correlation was poor

2. No correlation patterns were evident when percent eye-up was plotted vs.
date of shipment for Cronin NSS eggs.

3. Ber kshire NFH eggs appeared to have | ower percent eye-up when shipped at
| ater dates, but one late shipnent included a |ot which did poorly even
when shi pped at an early date.



Study Nunber and Title:

L-94-08 Eval uati on of Transportation Methods for Green Atlantic Sal non
Eggs

Principal Investigator: Bill Fletcher - Northeast Fishery Center (NEFC), Lamar

Co- I nvest/ Cooperators: U S. Fish and Wldlife Service: M ke Hendrix/Jerre

Mohl er - NEFC, Ted Meyers and Mary Mdore - Connecticut River

Coordi nator; M ckey Novak - Richard Cronin NSS; Tom Nel son and Bruce

Jensen - White River NFH, National Biological Survey: Bill Krise -

Wel | sboro; State of Connecticut: Steve Gephard - Departnent of

Environ. Protection, Division of Marine Fisheries, and Al Sonski -

Kensi ngton Atlantic Sal non Hatchery.

Justification and Background

The Atlantic Salnon Programrelies heavily upon fish cultural facilities to
produce fry, parr, and snmolts for restoration stocking. |In practice, nmany of
t he production eggs are spawned at one station and transported for incubation
at anot her hatchery. Eye-ups for Atlantic sal non eggs, transported green and
fertilized in gallon jugs, have reached | evels exceeding 90 percent; however,
in recent years eye-ups have been |lower, at tinmes below 60 percent. The
Atlantic Sal non Program has recently placed an increasing enphasis upon fry
stocking as a restoration tool; this has led to increased demand for quality
eggs. Since 1989, the Northeast Fishery Center and other U S. Fish and
Wlidlife facilities have conducted a nunber of studies with the aim of

i mproving egg quality.

hj ecti ves
The objective of the present study is to test the effects of different green
egg transportati on nethods upon eye-up. Specifically, the effects of water
hardeni ng in i odophor with, or without ice, and tine delay between egg take
and placenent in incubator vs. tenperature. These will be tested for eggs
fromsea-run Atlantic sal non broodstock. Additionally, water hardening in
i odophor with, or without ice, and the effects of different egg transport
containers will be evaluated for captive Atlantic sal non broodst ock

Met hods and Materials
An NEFC spawni ng teamw || coordi nate spawni ng dates and i ncubation with
Richard S. Cronin National Salnon Station (NSS) (sea-run broodstock),
Kensi ngton Atlantic Sal non Hatchery (captive broodstock), and Wite River
Nati onal Fish Hatchery (NFH) (egg incubation site). Spawning will be at a 1:1
fermale to male ratio. Approximately two pair at Cronin (7,200 eggs total for
8 trials with 3 replications each) and 25 pair of Kensington broodstock
(117,000 eggs total for 6 trials with 3 replications each) will be utilized.
Two m of mlt per take will be utilized to conduct dry fertilization. Each
trial will receive a conposite of eggs fromeach spawn. As a standard
practice, gallon jugs represent the primary shipping container; however, one
Kensington trial will utilize an egg shipping box and another trial wll
consi st of ganmete shipnent in oxygenated plastic bags for fertilization at
VWhite River NFH (del ayed fertilization). One hundred grans of ice will be
added to gallon jugs slated for cooling; two trials from Kensington wll
recei ve 600 grans ice each. Eggs fromCronin NSS will be placed in incubators

at three tine intervals - 4, 8, and 12 hours. |Incubation data collected by
VWhite River NFH will include: initial egg nortality, percent eye-up,
prophylactic treatnments; and percent hatch, and percent crippled fry. Results
of all tests will be analyzed by anal yses of variance
Resul ts
1. Kensi ngt on eggs whi ch underwent del ayed fertilization had significantly
greater eyeup than other treatnents (P=0.05).
2. Cronin eggs transported with ice had significantly greater eye-up than
those transported w thout ice (P=0.05).
3. There was significantly greater percent eye-up in Cronin eggs
transported for 4 hours vs. 8 or 12 hours.
4, | odophor use had no effect on percent eye-up of Atlantic sal non eggs



Study Nunber and Title:

L-94-09 Annot at ed bi bl i ography on marking and tagging fry

Principle Investigator: KimKing - Lock Haven University

Co- I nvest/ Cooperators: NEFC biol ogists, NBS-Ofice of Info. Transfer, CO
Justification and Background

Stocks of Atlantic salnon (Salnp salar) have dramatically declined in New

Engl and rivers due to overfishing , damconstruction, and degradati on of
spawni ng and rearing habitats. Since the late 19th century, federal and state
agenci es have been involved in restoring self-sustaining popul ati ons of the
species to native waters. In recent years, enphasis has been placed on
stocking fry rather than parr or snolts, and is viewed as an inportant
managenent technique for the species. This shift has led to intense fry
taggi ng efforts by research and managenent biol ogists. Therefore, in order to
meet current managenment needs, a viable marking systemis needed to obtain
credible information on stock contribution, mgration, growh, survival, and
popul ation estinmates. |In support of these efforts, this bibliography has been
prepared to provide information on potential fry taggi ng nethods available for
Atl antic sal non.

oj ecti ves

Study objectives are: (1) To provide fishery biologists and resources managers
an overvi ew of sources that can be used to namke informed decisions on narking
and tagging fry (2) To aid in the devel opnment of non-lethal batch marks for
fry (3) To aid in devel opnment of marking and tagging fry with subsequent non-

| ethal nethods of mark detection

Materi al s and Met hods

A literature search on taggi ng nethods was performed through the Nationa

Bi ol ogi cal Survey Information Transfer Center in Fort collins, Colorado.
Through this search, 721 citations were obtained using keywords: nmarKking,
taggi ng, salnon, and trout. This Iist was narrowed to 130 articles directly
pertaining to taggi ng nethods and was further reduced to 16 citations rel evant
to marking and tagging fry. An additional 21 articles were obtained through
cross references. To date, 30 articles have been acquired for interpretation.

Results
1. A total of six different techniques were found for marking fry.
2. Qut of 30 articles reviewed, 60% were chem cal or elemental marks, 27%

were external tags and nmarks, and 13% were internal marks.



Study Nunber and Title:

L-94-11 Ef fects of temperature, deadhesion, and disinfection techniques on
hat chery incubation of Atlantic sturgeon (Aci penser oxyrhinchus)
eggs.

Principal Investigator: Jerre W Mhler - Northeast Fishery Center (NEFC
Co- | nvesti gat or s/ Cooperators: NEFC bi ol ogi sts

Background and Justification:

Conmmrerci al records of Atlantic sturgeon |landings fromthe late 1800's to the
present indicate a severe decline in the fishery (Taub, 1990). This problem
has been addressed in the formof nanagenment plans for restoration of this
speci es throughout its range by the Atlantic States Marine Fisheries

Conmi ssion (ASMFC). The ASMFC reconmmended fornmation of a culture and stocking
group to devel op guidelines for culture and restoration activities for
ensuring consistency with goals and objectives of the ASMFC s Fi shery
Managenent Plan for Atlantic Sturgeon, Novenber, 1990. The culture and
stocking group, which is conprised of all ASMFC states, the U S. Fish and
Wldlife Service, and the National Marine Fisheries Service, has nmade various
recomendat i ons including research and devel opnment on aquaculture. Basic

cul tural experiments should be undertaken at appropriate federal and state
facilities to provide information on ...... egg i ncubation and fry production
techniques... (Smth, 1992).

Study Obj ectives:

hj ectives are to conpare the percent hatch of hatchery-spawned Atlantic
sturgeon eggs over a one week period using variables of tenperature,
deadhesi on techni que, and disinfection technique as part of the incubation
process. In addition, imediate vs. 24-hr delayed fertilization will be
conpared for percent egg hatch.

Mat eri al s and Met hods:
Eggs for the incubation trials will be collected froma ripe fenale captured

in the Hudson River during spawni ng season of 1994. The fermale will be
spawned at NEFC using Common Carp Pituitary injections to induce ovul ation.

Al eggs renmobved will be placed into stainless steel bows in ovarian fluid
and conposited to achieve a uniformquality of spawn. Total spawn renoved
wi Il be subdivided into equal lots volunetrically. Egg lots will be treated

with one of three deadhesion techniques: (1) Fuller's earth by hand m xing (2)
Fuller's earth automatic nmixing (3) Uea/tannic acid. Three different

i ncubation tenmperatures (18, 21, and 24E C) will be tested. |In addition

three disinfection treatnents will be used: (1) iodophor (2) hydrogen peroxide
(3) formalin. Once experinmental treatments have been admi ni stered, water
tenperature will be ranped up to 24E C over a one-hour period at which tine

i ndi vi dual banks of hatching jars will be mxed with anbient water to obtain
desired incubation tenperature. Wen hatching is conpleted, fry fromeach jar
will be enunmerated to determine the percent hatch. Data collected on each
treatment will be anal yzed using SAS statistical package ANOVA (GLM. The

| evel of significance used in all statistical tests will be 5%
Results
1. A significantly greater percent nmean hatch (P<0.05) was achieved at 21
(10.19% and 24EC (8.5% vs 18E (3.99%.
2. No significant differences in percent hatch were found between

deadhesi on or disinfection techniques (P>0.05).



Study Number and Title

L-95-03 Conpari son of use of LHRHa and CCP for synchronization of gonadal
devel opnent in Atlantic Sal non (SALMO SALAR).

Principle Investigator: Catharine Johnson, Northeast Fishery
Center (NEFC)

Co- I nvest/ Cooperators: Victor Segarich, Bob G oton - Nashua National Fish
Hatchery (NFH); Bill Krise, Dale Holyfield; National
Bi ol ogi cal Survey (NBS) - Wellsboro; M ke Hendrix,
Bill Fletcher, Jerre Mhler - NEFC

Background and Justification:

Atlantic salnmon restoration is the highest priority programin Region 5 with a
maj or requirement of the program being successful spawning of adult fish. In
1993, Nashua NFH nal e donestic sal nmon did not provide viable ganetes in
synchroni zation with female fish thus affecting 1:1 sex ratio required to
enhance genetic diversity. |In addition, the quality of mlt produced was
guestioned by culturists at the Nashua facility. A nmanagenent tool was
necessary to synchroni ze the gonadal devel opment ensuring that sufficient male
ganetes were available at the appropriate tine to pernmt paired matings.

Lut ei ni zi ng Hornone Rel easi ng Hor none anal ogue (LHRHa) and Conmon Carp
Pituitary Hormone (CCP) have both been used to induce maturation in Atlantic
sal non. Previous study showed that LHRHa could be use in timng of

sperm ation for gaining higher spermproduction. Injection of CCPis also
known to induce spermiation in Atlantic sal non.

St udy Obj ecti ve:

Time of spermiation, nmilt volunme, and spermcounts will be deternined in three
groups of fish receiving either LHRHa, CCP, or injection of saline solution
(controls). Performance will be conpared between the groups and

recomendat i ons nmade to Nashua personnel.

Mat eri al s and Met hods:

Sixty three (63) 2+ year male donestic Atlantic salnon from Nashua NFH with
little or no mlt will be selected for this experinent. Fish will be injected
with 1 m stock solution of either CCP, LHRHa, or sterile saline using a
tuberculin syringe and 20-gauge needle. Al injections will be adm nistered
intramuscularly in the dorsal sinus area adjacent to the dorsal fin. Seven
days after the first injection, all males will be checked for nmlt vol une.

The quality of mlIt will be determined with a spermcount and notility score
in pools of seven fish.

For each group, mlt from?7 fish pools will be used to fertilize pool ed eggs
from3 females. Eggs will be divided into aliquots of approxi mately 500 eggs
each. One m. of mlt fromeach of the pooled nales will then be used to
fertilize each 500 egg aliquot. There will be 3 egg replicates for each of
the 7-pool nmales in each of the 3 treatnent groups for a total of 27. Eggs
will be incubated in randomy sel ected conpartnents of Heath incubator trays.

Egg nortality records will be naintai ned by Nashua personnel. At egg eye-up,
eggs will be shocked and nortality recorded. Renmaining live eggs will be
determ ned by direct count. Total live eggs plus nortality will provide exact

egg counts for each replicate.
Resul ts

1. Experinment is ongoing
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Study Nunber and Title:

L-95-02 Conpari son of eye-up between green Atlantic salnon (Salnmo salar)
eggs transported to incubation facilities unfertilized with those
fertilized prior to transport

Princi pal Investigators: Bill Fletcher, Mke Hendrix and Jerre Mbhler -
Nort heast Fishery Center (NEFC)

Co- I nvest/ Cooperators: Bill Krise, Dale Holyfield - National Biological Survey
(NBS) Weéllsboro; Cathy Johnson - NEFC, Paul Gaston, Fred Trasko - Geen
Lake NFH, Larry Lofton - North Attleboro NFH Tom Nel son, Bruce Jenson -
Wiite River NFH, Mckey Novack -Richard Cronin NSS; Vic Segarich, Bob
G oton - Nashua NFH

Background and Justification

The Atlantic Salnon Program has recently placed increased enphasis on fry
stocking as a restoration tool; this has led to increased denand for quality
eggs. Currently, many of the production eggs are spawned at one station and
transported for incubation to another hatchery. Eye-ups for Atlantic sal non
eggs, transported green and fertilized in gallon jugs, have reached |evels
exceedi ng 90 percent; however, in recent years eye-ups have been as |ow as 60
percent. Since 1989, the NEFC and other U S. Fish and Wldlife facilities have
conducted a nunber of studies with the aim of inmproving egg quality. For
exanpl e, NEFC biologists found significantly greater (P=0.05) egg eye-up by
delaying fertilization until the eggs had arrived at the incubating facility
rather than shipping fertilized eggs (87 vs. 41%respectively)

St udy Obj ecti ves:
The objective of the present study is to conpare percent eye-up on a production
scal e between Atlantic salnmon eggs fertilized prior to transport with those
fertilized after transport to incubating facilities.

Met hods:
The NEFC spawning team will coordinate spawning activities at the follow ng
facilities with the indicated nunber and type of eggs: R chard S. Cronin NSS
(50, 000 sea-run and 100, 000 donestic broodstock eggs); G een Lake NFH (200, 000
captive broodstock eggs); Nashua NFH (200, 000 domesti c broodstock eggs); North
Attleboro (1.5 mllion kelt eggs and incubation site); and Wite River NFH
(incubation site). Prior to egg take, mlt will be collected, pool ed and pl aced
in test tubes onice; notility will be checked. One-half of the eggs fromeach
femal e spawned will be fertilized with two m of nilt per take and transported
ininsulated gallon jugs containing water and 200 grans of ice. The second half
of the eggs wll be placed into plastic bags with ovarian fluid, oxygenated and
placed into coolers on a tray that rests on ice. MIt for this group will be
transported in test tubes sealed in an oxygenated plastic bag in a cooler. Egg
di sinfection methods will followrecomendations of the Lamar Fish Health Unit.

For Connecticut River kelts held at North Attl eboro NFH, spawni ng and transport
of both fertilized (50% and unfertilized eggs (50% to Wiite River NFH (via R S
Cronin NSS) for incubation will occur on nultiple dates and will be conducted by
hat chery personnel fromthese three stations. For Richard S. Cronin NSS sea-run

br oodst ock, eggs collected fromapproximately 10 fenmales will be pooled. Eggs

will be split into six groups; three for fertilization at R S. Cronin NSS and

three for fertilization at the incubating facility - Wiite River NFH  Methods

for mlt handling, fertilization, transport, and disinfection will proceed as

descri bed for domestic broodstock trials.

Mean percent eye-up of egg treatnments will be conpared with 2 sanple t-tests.
Resul ts

1. Experinment is in progress.
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Study Nunber and Title:
L-94-10 Proceedi ngs of the Atlantic sal non workshop - Rockport, Maine; 1993

Principle author: US. Fish and WIdlife Service, Northeast Fishery Center,
Lamar, Pennsyl vani a.

Backgr ound

The U S. Fish and Wlidlife Service in cooperation with fishery agencies of the
New Engl and states, proposes to restore self-sustaining populations of Atlantic
salnon by the year 2021 A.D. to nuch of the species historical range in New
Engl and. The restoration effort has it's roots as detailed in Departnment of the
Interior Final Environnental |npact Statement Restoration of Atlantic Salnmon to
New Engl and (1989), are founded in | egal statutes and authorities of no | ess than
23 pl anni ng docunents.

Atl antic sal mon managenment methods are continually refined as know edge of the
speci es and envi ronment expands, therefore a workshop was pl anned and hosted by
the Northeast Fishery Center at the Sanpbset resort in rockport, Mine. The
speakers and subjects discussed were volunteered from the Atlantic sal non
scientific community in the Northeast and Pacific Northwest

hj ecti ves

The purpose of this report is to present the proceedings of a workshop that
reviewed the |atest developnents in the culture, managenent, and research of
Atlantic salnon as part of the continuing efforts for successful restoration of
t he speci es.

Results
1. Approxi mat el y 80 peopl e attended t he wor kshop i ncl udi ng peopl e fromstate,
federal, and private enterprise
2. The report of the proceedings contains 28 presentations on issues of
cul ture, managenent, research, and fish health as relating to Atlantic

sal non
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Study Title:

Gowm h of sub-yearling Atlantic sturgeon at different tenperatures and
feed rates.

Principal Investigator: Jennifer MPeck, Pennsylvania State University

Co- |l nvest/ Cooperators: Mke Hendrix, Bill Fletcher, Jerre Mhler - Northeast
Fi shery Center, Lamar, PA

Background and Justification:

Due to a severe decline in Atlantic sturgeon popul ations, the Atlantic States
Mari ne Fisheries Conm ssion began devel opnent of a managenment plan for the
species in 1988 in order to, anong several other objectives, enhance and restore
the stock of Atlantic sturgeon. In an effort to achieve this, one of the
managenent recomendati ons states that expanded aquaculture efforts should be
encour aged to devel op techni ques to rear Atlantic sturgeon and eval uate hatchery
fish for stock restoration.

bj ecti ves:

The objective of this study was to determ ne the optimum conditions for growh
and other associated variables (condition factor, etc) with respect to three
different tenperatures and three different feed rates.

Met hods and Materi al s:

Two trials were conducted during this experinent; one utilizing fish which were
six nonths old and the other utilizing fish which were one nonth old. Test
tenperatures were 15, 17, and 19EC Feed rates (% body wei ght/day) used for
ol der fish were 0.5, 1.0, or 1.5%while younger fish were offered 3.0, 5.0, or
7.0% In each trial, three replicates of each tenperature and feed rate
conbi nation were studied. Approximately 540 fish were utilized in each trial
such that an equal bi omass was obtained in each tank replicate at the beginning

of the experiment. Individual fish weights and I engths were collected at the
begi nning and end of each trial. Total tank weights were obtained every two
weeks to adjust feed rates accordingly. Study durations were 60 days.
Resul ts:
1. Si x-nonth old fish showed that the | argest increase in weight occurred at
the 3.0% feed rate and 15EC t enper at ure.
2. One-nonth old fish showed that the largest increase in weight gain

occurred at the 7.0%feed rate and 19EC tenperature.
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Study Title:

Carp Pituitary Hornmone Injection of Atlantic Salmon in a net pen
aquacul ture operation

Principal Investigator: A Jim Chacko, Atlantic Sal non (Mine)
Inc.; Steve Swartz, Kennebec Aquacul ture

Co- | nvest/ Cooperators: Jorn Vad, Atlantic Sal non (Mai ne) Inc., Bernie Dennison,
Kennebec Aquacul ture Catharine Johnson, M ke Hendrix -
Nort heast Fishery Center (NEFC)

Background and Justification:

The Atl antic Sal non net pens on the Machi as Ri ver were experiencing insufficient
amounts of viable mlt frommales in synchronizationwith ripe fenmale fish. Carp
Pituitary Hornobne can be used as a nmanagenent tool to accel erate the spawni ng of
Atlantic sal non which should shorten the spawni ng season.

St udy Obj ecti ves:

Mal e and femal e Atlantic salnon will be injected with Carp Pituitary hornone and
studi ed. The volune of m It produced and an eval uati on of the egg survival wll
be made.

Materi al s and Met hods:

The study will take place at the netpens in the Machias River at the Atlantic
Sal mon (Mai ne) Inc., Bucks Harbor, Maine. Two hundred fifty males and fenal es
will be injected at a rate of 5 ng per kg of body weight. The remainder of the
fishinthe net pens will serve as controls. The fish will be sorted by sex into
separate pens. Three to five fish at a tine will be anesthetized with M5 222
prior tointraperitoneal injectionwith CCPdilutedin saline solution. Injected
fish will also be tagged prior to their return to the pens. Sperm will be
checked for spermnotility.

Resul ts:

1. One hundred and seven nales and forty seven females were injected on
Novermber 23, 1993. On Decenber 6, 1993 an additional ninety six nmales
were injected.

2. The best results were obtained frominjected males; controls yielded only
one totwo m. of mlIt per fish conmpared to about 40 ml. of mlIt per fish
fromthe CCP injected fish.

3. The m |t was determined to be of good quality with high notility.
4, The fermale results were inconclusive as to the egg production and
accel erated spawni ng. A significant percentage of nortality was

experienced during the initial stages of incubation and during the egg
devel opnent at the Oguossoc facility. This nortality nmay be a result of
overripe eggs, handling stress, and the water quality at the facility.
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Study Title:
I munonodul ators as a fish health managenent tool
Princi pal Investigators: Aber nat hy Sal non Cul ture Technol ogy Center
Co- 1 nvest/ Cooperators: Northeast Fishery Center Biologists - Lamar, Pa
Background and Justification

Furuncul osis, a pathogenic disease in salnonids is caused by the bacterium
Aer ononas sal noni ci da has been considered a scourge of salnonid culture. The
di sease has a negative inpact on the Atlantic salnon program from hol ding
returning sea-run fish for spawning to naintaining and producing donmestic
broodstock and snolts. Oxytetracycline has been injected to prevent outbreaks
of the disease but is often an inpractical neans of control.

Study Objectives

This study will test the efficacy of three different diets containing additives
for i mmune systemenhancenent in prevention of furuncul osis in donestic Atlantic
sal non parr.

Met hods and Material s

Donestic Atlantic sal non parr raised at the Nort heast Fishery Center will be used
inthe study. The diets to be tested are: (1) VST (2) Tetraselns (3) Levucell,
a glucans enriched feed. Fish will be randomy assigned to four hol ding tanks.
Al fish will be fed the control diet for 14 days. During the second 14 days,
groups will be offered one of the test diets or the control. On day 29, fish
will be challenged with a furunculosis bath and placed into replicate
experimental hol ding tanks. During the final three weeks of the study, all
groups will receive the control diet. Mrtality will be recorded daily for all
st udy tanks.

Resul ts
1. Little nortality occurred in any treatnents.
2. Even t hough Aeronpnas sal nonicida was isolated fromchall enged fish, the

imersion bath may been insufficient in concentration of bacteria to
elicit a furuncul osis response.
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Study Title:
Sex identification of Atlantic sturgeon through nol ecul ar techni ques
Principal Investigators: Richard Brandon, and Carl Batt - Cornell University

Co- 1 nvest/ Cooperators: Northeast Fishery Center; University of Florida; Cornell
University; Natl. Fisheries and WIldlife Center -
Gai nesville, FA, Anadranous Fish Research Center -
Turner's Falls, MA

Background and Justification

Initial attenpts at gaining sturgeon popul ati on data have been frustrating for
a nunber of reasons including determ ning of sex of captured animals. The sex
of sturgeon can only reliably be determ ned phenotypically when in spawning
condition with the expression of mlt in the nale or abdom nal distension from
roe in the female. At any other stage of developrment or life history, sex can
only be determ ned through surgical biopsy. In the field, surgical procedures
are tinme consumng, and a possible threat to the health of the fish. Therefore,
a test which could determine fish sex, without requiring invasive techniques
woul d be a val uable tool for nonitoring popul ati ons anong ot hers.

A direct approach to determning sex would be to isolate nale-specific DNA
originating fromthe sturgeon genone. This nmal e-specific DNA could then be used
as a probe in to devise a relatively sinmple laboratory assay for sexing
i ndi vi dual sturgeon.

Met hods and Material s

DNA will be extracted from bl ood collected fromknown rmal e and fenal e sturgeon
of various origins and additionally fromfish of unknown gender. Two nethods
will be pursued to isolate male-specific DNA: (1) Random Anplification of
Pol ymorphi ¢ DNA or RAPD (2) Representational Difference Analysis or RDA. The
RAPD process results in the generation of products which can be anal yzed by gel
el ectrophoresis and can distinguish between closely related individuals.
Furthernore, these products could potentially be manipul ated further to reveal
gender differences. DNA fromnale and femal e sturgeon that have been deterni ned
to be closely related through RAPD wi Il be subjected to RDA. This will generate
a series of bands representing differences between the genones. The bands will
be cl oned and used as probes which will bind to either nmale or fermal e DNA but not
both. Differences may then be discovered that are based upon the individual
genotype of the specinmen or related to their sex difference.

The DNA sequences which distinguish nale and fenale will then be used to design
a PCR reaction which could be linked to a user-friendly colorinmetric readout.

Prelimnary Results

1. Initial RAPD assays have shown that sturgeon fromthe Hudson River can be
easily differentiated fromthose captured in North Carolina.
2. One priner has produced a bandi ng pattern difference between Hudson Ri ver

mal e and fenmal e DNA
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Study Title:

Moni toring stress responses on the reproductive physiology of Atlantic

st urgeon
Principal Investigator: WIlliam F. Krise, Ph.D. - National Biologica
Survey - Wl Il sboro
Co- I nvest/ Cooperators: Northeast Fishery Center (NEFC) - Lanar; Joel Van

Eenennaam - University of California, Davis
Background and Justification

Remmant popul ati ons of Atlantic sturgeon (ASN) exist inlarge eastern U.S. rivers
such as the Hudson and Del aware. As part of the restoration efforts on this
speci es, nore data i s needed on i nduced spawni ng and effect of stress related to
capture of individuals in the wild. This will allow production of viable spawn
for use in nmanagenment of ASN in the Hudson and other rivers.

Not hing is known about the endocrinological patterns of ASN after induced
ovul ation, and there has been no nonitoring of responses to capture stress to
determ ne the inpacts of handling, netting, tenperature, and surgical stress on
t he reproductive physiol ogy of ASN captured when near gonad maturation
oj ecti ves
hj ectives are (1) to nonitor the response to capture and handling stress in
adult Atlantic sturgeon (2) to nonitor levels of sex hornones in wild and captive
Hudson river fish once induced to spawmn. Egg viability will also be nonitored.
Results

1. Work i s ongoing
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St udi es Pl anned for FY95

Atl antic sal non:

Fol | ow up study for using hornmones to tinme spermiation in Atlantic sal non
br oodst ock at Nashua NFH.

Foll owup study on results of Atlantic salnmon egg transport testing
del ayed vs. immediate fertilization at full production |evels.

Repeat study for using immuonodul ators for preventing furunculosis in
spring Atlantic sal mon snolts.

Atlantic salmon fry marki ng studies.

Atl antic sturgeon:

Capture and i nduced spawni ng of nmature Del aware Ri ver and/or Hudson River
Atlantic sturgeon

I nfl uence of available feeding substrate on growth of Atlantic sturgeon
fry

I nfluence of feeding reginmes on growh of juvenile Atlantic sturgeon
Initiation of feeding in captive Atlantic sturgeon using fornul ated diets

Hormone induction of spermation in male Atlantic sturgeon held in
captivity since 1991

Cooperation with U C. Davis in challenging Atlantic sturgeon to known
whi t e sturgeon viruses

Cooperation with National Biological Survey - Leetown in challenging
Atlantic sturgeon to known sal noni d pat hogens

Cooperation with University of Georgia, Coastal Plain Experinment Station
to test control of Dero digitata populations in catfish ponds as a neans
of reducing PGD (hanburger gill disease) in cultured catfish

Cooperation with National Biological Survey - Leetown to determ ne
strontium otolith mark as indication of age for seaward nigration of
Atlantic sturgeon

Cooperation with National Biological Survey - Leetown on studi es of wi nter
behavi or and habitat sel ection of young-of-the-year Atlantic sturgeon

M scel | aneous:

Cooperation with Aquatic Systens Engi neering and El ectric Power Research
Institute (EPRI) on Effects of daily fluctuating dissolved Oxygen |evels
on growt h of various fish species.

Initial establishnment of various species of hydrophytes seeded into a
constructed wetl and
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